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• A 40 y.o. has fatigue, cold 
intolerance, constipation and 
weight gain.  
• Her exam is normal and the 
thyroid is not palpable.  You 
suspect hypothyroidism.
• How many tests should you 
order?
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• Free T4 70
• TSH 133
• Total T4 65
• Total T3 118
• Free T3 134
• Reverse T3 438
• TPO antibodies 181
• Ultrasound 742
Test                     $$
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• Her labs show free T4 0.7 (0.9-
1.7) and TSH 20 (0.2-4.2)
• Replace with levothyroxine, 
generic is ok
• 1.6 µg/kg full replacement except 
in elderly and heart disease
• Repeat free T4 and TSH in 10-12 
weeks
• Yearly TFT’s
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One year later
• FT4 1.2 (0.9-1.7)
• TSH 4.9 (0.2-4.2)
Two years later
• FT4 1.3 (0.9-1.7)
• TSH 45 (0.2-4.2)
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Three years later 
• TSH  2.1 (0.2-4.2)
• She is tired and can’t lose 
weight.  
• She wants to switch to 
“natural thyroid hormone.”
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• Armour thyroid extract
• 1 grain contains 38 µg T4 and 
9 µg T3
• 1 grain roughly equivalent to 
74 µg of levothyroxine
• Batch to batch variability
• Not available in all 
pharmacies
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• 8/9 randomized trials comparing T4
vs T4/T3 showed no improvement in 
- quality of life
- cognitive function
- psychometric performance
- treatment preference
• Combination preparations do not 
replicate physiologic T4/T3
production
Other Combination T4/T3 Therapy
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• Short ½ life and rapid onset of action 
of T3 makes it risky in elderly or those 
with CV disease
• Interpretation of free T4 and T3 levels 
can be difficult
• It is possible to achieve a normal T3
with levothyroxine alone after 
thyroidectomy
Avoid T3 and T3 Containing 
Preparations
JAMA 299:769, 2008
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A 79 y.o. has taken 1½  grains of Armour 
thyroid for 20 years.  Now she is fatigued, 
has lost weight and has constipation.  Her 
BMI is 26 and her thyroid is not palpable.  
Her B/P is 120/80 and pulse is 88.  FT4 0.6 
(0.9-1.5), TSH 1.2 (0.2-4.2), T3 2.1 (0.8-2).
What should you recommend?
A. Increase dose by ½ grain
B. Decrease dose by ½ grain
C. Change to levothyroxine
D. Continue current therapy
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When you say no to Armour 
thyroid she suggests a higher 
dose of levothyroxine and 
suggests that the TSH normal 
range is not correct.
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• In some patients with 
hypothyroidism, symptoms 
persist despite adequate T4
treatment.
• What is a normal TSH?
• Should symptoms or lab tests 
guide therapy?
Clinical Dilemma
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• Will a dosage adjustment 
and change in TSH lead 
to change in symptoms or 
well being?
• Should symptoms or TSH 
guide therapy?
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• Double blind randomized trial
• TSH 0.3-4.8
• Doses of T4 in random order 
- Low dose 2.0-4.8
- Middle dose  0.3-1.9
- High dose <0.3
JCEM 91:2624, 2006
Effect of Targeting High and Low 
Ends of TSH Normal Range
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No Significant Treatment Effect
• Well being
• Hypothyroid symptoms
• Quality of life
• Cognitive function
• Treatment preference
JCEM 91:2624 2006
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• Small changes in levothyroxine do 
not produce measurable changes 
in hypothyroid symptoms or well 
being
• TSH target for hypothyroidism 
should not differ from the general 
reference range
Take Home Message
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TSH 0.5-5.5
TSH 0.1-0.5
TSH <0.1
Hip Vertebral NonSpine
Risk of Fracture in Women with Low TSH
Ann Intern Med 2001
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A 42 y.o. man had these tests at 
a visit to Neurology for 
evaluation of headaches.  He 
feels great, his exam is normal 
and the thyroid is not enlarged.
FT4 1.2 (0.9-1.5)
TSH 5.2 (0.2-4.2)
Should he be treated?
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Subclinical Hypothyroidism
• Normal FT4
• Mildly  TSH
• Asymptomatic
• Prevalence higher in 
women
• ~30% may develop 
hypothyroidism
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Arguments For Treatment
• Prevent progression to overt 
hypothyroidism
• Ameliorate nonspecific 
symptoms
• Improve cardiac contractility 
and lipids
• Reduce risk of atherosclerosis
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Arguments Against Treatment
• Spontaneous recovery occurs
• Cost, commitment to lifelong 
medication
• Risk of overtreatment
• Possible exacerbation of angina 
or arrhythmia
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?Consensus?
• Treatment may benefit a 
subset of patients
• Consider trial of therapy in 
selected patients
• Evidence not sufficient to 
recommend for or against 
treatments
Ann Intern Med 129:141, 1998
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Whether to Treat is 
Controversial
My Approach
• Enlarged gland
• Hyperlipidemia
• TSH >10 mU/L
• Elevated antithyroid antibodies
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• For moderate or severe 
hypothyroidism start with full 
replacement dose
• Measure TSH every 30 days
• Keep TSH in trimester specific 
range
• Use levothyroxine
Treatment During Pregnancy
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0.1-2.5 1st trimester
0.2-3.0 2nd trimester
0.3-3.0 3rd trimester
Trimester Specific TSH
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• Thyroid hormone 
requirements may increase 
by 50% during pregnancy
• Requirements will decline 
after delivery
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A 35 y.o. has had amenorrhea since 
the birth of her second child 1½ 
years ago.  She has noted a 10 
pound weight gain, constipation and 
cold intolerance.  On exam she has 
dry skin and periorbital puffiness and 
her thyroid is not enlarged.  Her TSH 
three months ago was 0.9 (0.2-4.2) 
and a repeat TSH today is 1.1
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• How can she have such 
prominent symptoms of 
hypothyroidism and a 
normal TSH?
• What test will confirm your 
suspicion of 
hypothyroidism?
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Secondary Hypothyroidism
• ↓ FT4, ↓ TSH
• Symptoms and replacement 
therapy are the same as in 
primary hypothyroidism
• Monitor replacement with 
free T4
• Evaluate the pituitary adrenal 
axis as patient may also have 
adrenal insufficiency
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Questions?
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